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(57) A controlled concentration generator of diluted calibrating gas which operates on the flow dilution 
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container and gas flow from the bag is controlled by pressurisation of the container. The bag may be of PTFE 
and the container may be transparent to allow the user to view the bag. 
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PORTABLE CALIBRATION GAS GENERATOR. 

This invention relates i-n a n„=+-K^^ „j= 
• :oncentrations of T^i^L? gS in af/or'S?he^ controlled 
b primary gas may be toxic or reactive Lh h^5 ^^^^ent gas. The 

concentrations in cylinSe^J. ?Se p^LaJv aaf L^^'k ^° 

mixture of gases. » • ine primary gas may be a pure gas or a 

Controlled concentrations of qas in air « ^-i 
10 required for calibration and ?estiSa nf ^^^^ent gas are 

measurement of the gas concentration °*/"struinents used for the 
are portable and thl loSSfSf tSe 2onJjo???H ^""^ instruments 

IS also required to be portable ThruSf^f.^°w''^2^^^"°" °^ 
controlled concentration is a pressurise? o^f ? • °5 P^^^i^i^g this 
15 contains the air or diluen? Lf^? , cylinder which 

primary gas. ThJr! are irStfJi^Mn whf^Jw.'^^"^^"^^^^^^" °^ the 
used. A limit exists at wi?h ve^^ ?o ^ ^^^^ technique can be 
concentrations may be affJiJed b^^i""' concentrations. Very low 

property of the i^tSrnJ^SaUs oi Itt cyirnUi °ltS?°"^^^^^ 

20 aluminium, commonly used as materials fit u^'^ 

manufactured, both form oxidS lav^rJ ,i k "^^^""^ cylinders are 
cases special internarcoaSnos Irf nr^,'^5 T"" ^^^^^ivB. In some 
which would otherwise cause ?he Jerv^ w'Sn.^°.^^^V^^ this effect 
to fall. If such a cylinder has Wn i°^^=°"^«"tration of the gas 

25 calibration and certified ?hen it hL ! ^''?.^^^ standard for 

period there is uncertaintv aS ^^"'•w^ ^^^^ ^=ey°nd this 

been affected by reJct^on 2i?h ^he wliroJ concentration has 

problem of absorption or riiction cylinder. The 

elements or compounds Shich I^e ^ ^^^^^^ ^^^h chemical 

30 dioxide, ammonia, hydrogen sSfnhfdP^^^^ such chlorine, sulphur 
problem is not limi?;r?o thesf ifterLTI'^''"^ ^^^^'^^^ 
An alternate method of Drovirtinrr „ ^ 

continuous flow dilutLrmetSoS^ tS?f ^ii^^ calibration is the 
35 primary gas is diluted Sith a hioher nL^f ^^"^ ^ °f the 

The flow from the first dilu?ioi^«J bi dn^-^i'^ °^ ^ diluent gas. 
with further flows of diluent ?S n?ndnL t ^^"^ ^ ''^^^^ °^ times 
are determined from knSiieJge o? Suuenrfln""""^^^"'^"^ 
the flows of the primary cas are n^n;,7t ^ ^" this method 

40 the pressurised prim^r^gas ani co^JrolLn^''^*^ cylinders of 

controls such as needle valves anrf^^o« conventional flow 

a cylinder and regulator mav lk^^r! "''^ f egulators . The use of 
as a portable device S J!te?na?iie ai ""f^??^'^ 
container fitted with a memh^fno ^ ^ f'"^^^ pressurised 

45 unacceptable bicauie o? Jhfuse °ften 

ause or the use of a pressurised container. 

SethSf JseS';i?rrSs^;;o^?^'eSic'l;^-^°"nr°"^ ^^^-tion 

which is contained tL pSml?^ a2 Sho^ " flexible plastic bag in 
50 material such as polyte?ra??SrIe?hvIeLf """^^ ^ of inert 

material may be used. Th^Je arr^ll ? '"''^^t plastic 

available sLe of wMcfSJ brmors'^it^Mff f materials 
primary gas. The bag is hoJsed in t coi^aJ^L SLoh ^"^^^^^"^^ 

i.um;ainer which is pressurised. 
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The container may be transparent to allow the user to view the size 
of the plastic bag and hence how much primary gas is still 
available. The pressure in the container may be applied by the back 
pressure resulting from the flow of diluent through a restriction 
■' or by a separate pressurisation system. As the bag is flexible, the 
pressure of the primary gas in the bag is the same as the pressure 
in the container in which it is housed. The primary gas pressure is 
applied to a flow restrictor which results in a low flow from it. 
The flow restrictor is a tube of suitable length of inert plastic 

10 packed with glass particles of a suitable a size to give the 
required low flow. This low flow is mixed with the diluent flow 
resulting in a flow of gas in which the primary gas is at a known 
lower concentration. The value of this concentration is known from 
a knowledge of the flows of the primary and diluent gas . The 

15 dilution may diluted again a second time or multiple dilutions 
carried out. 

A specific embodiment of the invention will now be described by way 
of example with reference to the accompanying Figures. Referring to 

20 Figure 1 . the pump 1 draws in atmospheric air which passes through 
a carbon trap 2 to remove any atmospheric impurities . The air flows 
through a restriction 3 and out to vent at 4. The back pressure due 
to the flow through the restrictor 3 is applied to a container 5 in 
which is contained the thin plastic bag 6 partly filled with the 

25 primary gas . This pressure causes a low flow of the primairy gas 
through the restrictor 7 which mixes with higher air flow through 
restrictor 3. The resulting flow at 4 contains a concentration of 
the primary gas in air which is determined by measurement of the 
flows through the restrictors 7 and 3. Thus a flow through 3 of 

30 99 9 ml per minute and a flow through 7 of 1 ml per minute would 

give an output concentration of the primary gas in air of 0.1%. The 
container 5 may be transparent to enable a user to view the size of 
the bag and determine how much more diluted gas may be obtained 
from the system before the bag 6 needs to be refilled with the 

35 primary gas. 

A multiple dilution is shown in Figure 2. The system is the same as 
in Figure 1 with some additions. A restrictor 8 is added to the 
flow to the diluted outlet at 4 causing a back pressure which gives 

40 a flow through a restrictor 9. This flow from restrictor 9 mixes 
with a second diluent flow 12 derived from the pump by a "T" 
connection and restrictor 10. The double diluted outlet emerges at 
12. If the flow though 10 is 990ml per minute and the flow through 
9 is 10ml per minute the original first dilution has now been 

45 diluted a further 100 times giving an output concentration of 
primary gas in air of 0.001% or 10 parts per million. 
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1. A controlled concentration generator of a rlii„i-=.^ 
which the primary gas is contained a ?le^ble 

m a container and the pressure in the baa fl^^ Plastic bag fatted 
pressure in the container ^ ^^"^^ the 

fieJiSfp?L'Sc'^s^ris"aL°^no'^eL°? ^^^^^ ^ -^-^ 

fluoropol?.er or P^Ltlc'Sater Lrifi^rif'-nerf S'^h" °" 
contained within, ^nxcn is xnert to the primary gas 

3. A controlled concentration qenerator as in i . 

where the pressure in the plastic Sg L coSroiliS b/f^S^H^^^ 

flZrnl °LS!c?iir^ through\^LS^J?^i\V^ ^^^a^a^S 

ciaL'^rij:re'?hr?irjL'j?L?ior:rfhr ''^'"^ ^ °^ ^ or 

the bag is of an iner? plastic ^SL of suitfhr''T ^^f.^^-^^ging from 

glass particles of suitable parScL Lze as Jo f^'^^'t^^^^^'' •''^^^ 
restriction to flow. F°xui<.j.e size as to form the required 

20 5. A controlled concentration aenoT-»i-rtv. < r^-, ■ 

Claim 3 or Claim 4 in which JhrflSS frnr^^:" ^ °^ Claim 2 or 

is diluted once or tSice or more SmeJ ?S Sv/^^''^^^^? °5 ^^^^"^ ^ 

gas or a mixture of gases tnl ihVSlL\^t%|-?f LfL^L? 

ClaL'^rS°ci£m'rorJSim°? rcT'°^^^ ^ - ^ or 

housing the plastic bao ii t^A^L^ !' ! ^^^^^ container 
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